Abstract A 60-year-old woman was seen in our hospital because of dysphagia and upper abdominal pain. Endoscopic examination revealed advanced gastroesophageal junction (GEJ) cancer, and computed tomography (CT) scan of the abdomen revealed multiple liver and lymph node metastases. Chemotherapy with S-1 plus cisplatin was administered, but the patient did not tolerate this chemotherapy because of the side effects. Although chemotherapy with S-1 alone was administered, CT scan after 1 month of treatment showed tumor progression. Since the human epidermal growth factor receptor 2 (HER2) status of her GEJ cancer specimens was strongly positive, trastuzumab plus paclitaxel was administered. One month later, CT scan showed marked tumor shrinkage. Grade 2 alopecia and grade 1 peripheral neuropathy developed. In this case, chemotherapy with trastuzumab plus paclitaxel was effective and safe for HER2-positive GEJ cancer that was refractory to S-1.
Introduction
Trastuzumab is a monoclonal antibody against human epidermal growth factor receptor 2 (HER2) and has shown survival benefits when given with chemotherapy in patients with HER2-positive breast cancer. In a randomized phase III trial (the ToGA trial), trastuzumab in combination with standard chemotherapy (capecitabine plus cisplatin or fluorouracil plus cisplatin) showed survival benefits in patients with HER2-positive gastric or gastroesophageal junction (GEJ) cancer [1] . However, the efficacy and safety of trastuzumab in combination with any other cytotoxic agents for HER2-positive gastric or GEJ cancer have not been evaluated. Here, we report a case of advanced GEJ cancer that responded to chemotherapy with trastuzumab plus paclitaxel after progression on chemotherapy with S-1.
Case report
In January 2011, a 60-year-old woman was seen in our hospital because of dysphagia and upper abdominal pain. Esophagogastroduodenoscopy (EGD) revealed an ulcerated mass in the cardia of the stomach (Fig. 1) . The biopsy specimens were positive for adenocarcinoma (Fig. 2a) . Computed tomography (CT) scan of the abdomen revealed multiple liver and lymph node metastases (Fig. 3a, b) . The level of hemoglobin was 11.5 g/dl (reference range 12-16 g/dl), and cancer antigen 19-9 (CA19-9) was 2014 U/ml (reference range \37 U/ml). Other laboratory tests were normal, including carcinoembryonic antigen (CEA), electrolytes, hepatic and renal function.
Chemotherapy with S-1 plus cisplatin was initiated. S-1 is an orally active combination of tegafur (a prodrug that is converted to fluorouracil), gimeracil (an inhibitor of dihydropyrimidine dehydrogenase, which degrades fluorouracil) and oteracil (which inhibits the phosphorylation of fluorouracil in the gastrointestinal tract, thereby reducing the gastrointestinal toxic effects of fluorouracil). She improved clinically with resolution of dysphagia and abdominal pain. CT scan demonstrated that liver and lymph node metastases had reduced in size. Although chemotherapy was to be effective for her disease, grade 3 febrile neutropenia and anorexia developed after two cycles of chemotherapy. She declined chemotherapy with S-1 plus cisplatin, after recovering from the side effects. Therefore, we treated her with S-1 alone. However, her symptoms had become worse, and liver and lymph node metastases enlarged (Fig. 3c, d ).
The HER2 status of her gastroesophageal junction (GEJ) cancer specimens was positive as evaluated by immunohistochemistry (HercepTest TM , DAKO, Copenhagen, Denmark, Fig. 2b ) and by fluorescence in situ hybridization (FISH; HER2 FISH pharmDx, DAKO). Echocardiography showed normal ventricular size and function. She would like to receive further chemotherapy with mild toxicity. In July 2011, trastuzumab plus paclitaxel was initiated. Trastuzumab was administered at 8 mg/ kg as loading dose followed by 6 mg/kg every 3 weeks. Paclitaxel was administered at 80 mg/m 2 weekly, three times every 4 weeks. Her symptoms of dysphagia and abdominal pain improved immediately. One month after initiation of this treatment, liver and lymph node metastases had markedly reduced in size (Fig. 3e, f) . The level of CA 19-9 was decreased from more than 12000 to 4179 U/ ml. Grade 2 alopecia and grade 1 peripheral neuropathy developed. Two months later, her symptoms had become worse, and CT scan showed considerable disease progression. Although chemotherapy with irinotecan was administered, her disease did not respond to the treatment. She has received best supportive care since we decided to discontinue chemotherapy in November 2011.
Discussion
A randomized phase III trial (the ToGA study) compared the efficacy and safety of trastuzumab plus standard chemotherapy (capecitabine plus cisplatin or fluorouracil plus cisplatin) with those of standard chemotherapy alone for patients with advanced gastric or GEJ cancer that overexpressed HER2. Trastuzumab plus chemotherapy resulted in a significant improvement of response rate (47.3 vs. 34.5 %, p = 0.0017), progression-free survival (6.7 vs. 5.5 months, p = 0.0002) and overall survival (13.8 vs. 11.1 months; hazard ratio 0.74, p = 0.0046) [1] . However, the efficacy and safety of trastuzumab plus any other cytotoxic agents for advanced gastric or GEJ cancer have not been evaluated. On the other hand, in a randomized phase III trial, the addition of trastuzumab to chemotherapy (doxorubicin plus cyclophosphamide, epirubicin plus cyclophosphamide, or paclitaxel) for patients with metastatic breast cancer that overexpressed HER2 resulted in a significant improvement of time to disease progression (7.4 vs. 4.6 months; p \ 0.001), rate of objective response (50 vs. 32 %; p \ 0.001) and survival (25.1 vs. 20.3 months; p = 0.046) [2] . In the preclinical study, trastuzumab plus cytotoxic agents (capecitabine, cisplatin, irinotecan, docetaxel and pacelitaxel) showed more potent antitumor activity than the cytotoxic agents alone in HER2-overexpressing human gastric cancer xenograft models [3]. S-1 refractory gastric cancer may not respond to treatment of capecitabine, because both S-1 and capecitabine are a prodrug of 5-fluorouracil. Thus, capecitabine-based chemotherapy is not considered an appropriate treatment for our patient with GEJ cancer refractory to S-1. A single study evaluated the feasibility of trastuzumab plus irinotecan in ten patients with HER2-positive metastatic breast cancer (MBC). In this study, grade 3 or 4 neutropenia occurred in three patients, and one of them died of treatment-related sepsis [4] .
At present, trastuzumab in combination with taxanes (paclitaxel administered weekly or docetaxel every 3 weeks) is the standard of care for patients with HER2-positive MBC. Phase II studies evaluated the efficacy and safety of trastuzumab plus taxanes for HER2-positive MBC. Trastuzumab in combination with paclitaxel or docetaxel had similar efficacy in the treatment of MBC, but different toxicity profiles. In these studies, grade 3 or 4 neutropenia and febrile neutropenia were seen more commonly with trastuzumab plus docetaxel (32 and 23 %) than with trastuzumab plus weekly paclitaxel (6 and 2 %) [5, 6] .
Therefore, we consider trastuzumab plus paclitaxel for our patient with GEJ cancer that overexpressed HER2. In summary, trastuzumab plus paclitaxel resulted in marked and rapid tumor shrinkage. Severe adverse events (Grade 3 or 4) due to this regimen were not seen. However, the duration of tumor response was shorter than 2 months.
Further prospective study of this combination chemotherapy for HER2-positive gastric or GEJ cancer that is refractory to S-1 is warranted, because many patients with gastric or GEJ cancer receive adjuvant chemotherapy with S-1 after curative resection in Japan. 
